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(54) POLYOL RESIN AND ELECTROPHOTOGRAPHIC TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyol resin 
excellent in low-temp, fixability and offset resistance by 
reacting a bisphenol, a bisphenol epoxy resin, and at 
least one compd. selected from among polyhydric 
alcohols and reaction products of polyhydric alcohols 
with acid anhydrides. 

SOLUTION: This polyol resin, having a number average / if \ - — 

mol.wt. of 1,000-10,000, a ratio of wt. average mol.wt. to \^<>irO "^^OlfO^ 
number average mol.wt. of 5-50, a softening point of 85- 
150° C, and a glass transition temp, of 50-90° C, is 
obtd. by the polyaddition of a bisphenol of formula I (e.g. 
bisphenol A), at least one bisphenol epoxy resin of 
formula II, at least one compd. selected from among 
polyhydric alcohols (e.g. an arom. diol of formula III) and 
reaction products of polyhydric alcohols with acid 
anhydrides, and a crosslinker in a specified ratio at 1 20- 
180° C in the presence of a catalyst In the formulas, 
R1 to R4 are each H, methyl, phenyl, or the like; R5 and 
R6 are each ethylene or propylene; (n) is 0 or higher; and 
(p) and (q) are each 1 or higher provided p+q is 2—10. 
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1 0 mg 



40 [0 0 3 6 ] (Hjftfflf 1 ) SffKB. aUEfff. MS^A 
*J«£tfffl^S£«;L/dg;B5 0 0 m I i*J*5'7)V7 
7Xn(c k d^Jt+^ynfl/y- (l, l)-2, 2 
-fc'* (4-t FPl : y7x^Jl') 7'nA> (=#{b^ 
(**) SL KB-2 8 0, OHfffi : 2 9 1 KOHmg/ 
g) 8 4. 6g, feE7k^^;U^6 4. 9g, *$«fcM^> 

u>4 i . 4 g£f±iA#, tcftiirrtas 0 

■C-ClJBtLfc. Sl!lilT^>y;l/^^;l/7 S 
XBDMA) 0. 0 8g*»JDa, 13 0X^t'^ 

50 a, t'^7xy-;bA20 8. 6 g, t'X7x>/-;l/A 
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1 4 OP, i^^il 8 8q/eq) 2 7 5. Og, & 
J:0*^7k7*;l/Kl 6. 3g£{±jA<£, 8 0"Crf*h-7 
y*;l/T>^ex^A£ny F39*#»jfc4. 3g^ 
/Co 16 0 *Cr 1 NfPJSJSSL 3tt«««E3K9SeK(c 

te. 1B#IM». MBEKC2 1 3 3 3Pa (1 OmmHg) 

b /c »J * - ;b m I £ If > 7' v > y U X x # * ^ s £ 

IS 0 fc» . L tc ^ * ~ ? ^ x n *p 6 & £ 

Bbfc. 

[003 7 ] nhtltc* U *-;M8Jflt©ft{fc*«: 1 1 4 
#^*ig^Sg: 6 3 'a ^fi^l^l (Mn) : 

2 5 0 0, WM^fr+m (Mw) : 6 1 0 0 0, MS 
^fctfH^-S (Mw) tVm&f&M (Mn) Otfc (Mw 
/Mn) «2 4. 4r*-*/c. feTF* C<0#'J*-;bttf 

JJ§£ (P-l) ±i>5 0 ccx\ «tti&*jBH4k:ot> 

T, KE(l)-(6) ^©<S£3£ab/t£C6, ( 1 ) 
StB1 4 3 0, (2 )^r»l. 0 8, (3>artt 
0, (4)ST»0. 2 3, fc«fctf (6) 5£Ttt0. 0 
2 5£lt$£2tt, S ( 1) - (6) S^riffiST^^CDi 

[003 8 ] (Wfi«2 ) SfMsB. HfiSh SsftiiA 
CL feJ:^ISf^ix/c§Il 0 1 
^c, ^ , 'Jt=t : >'7 , ot , b>- (i, i) -2, 2-b* 

(ft) $1 KB-2 8 0, OHl:291KOHmg/ 
s) 84. 6g ( i*7Wg[6 4. 9g t fccfctf+S' 

u>4i. 4g*f±ii^ tc3&rs*rrtia8 0 

trSiffU/c. 0T^>^ib^^JUT5> (B 

DMA) 0. 9 2gl:Ml 13 0 # C*^J?«L4B$ 
RBKl£St*fc. JSJSS^^rS O'CWTtc^ipf^ t'X 
7xy-Jl/A2 57 7. 4 g, fc'X:? x y-;UA£M#C 
x#*^«J!l (=#ffc^ (ft) », xjK^^RUO 
P x x^^fl 8 8 g/e q ) 3 3 7 4. 6 g> *$ 

<fcc«Sft*:7*;uK2 o 8. Og^rftiA^, so'Ctf h 

Wr^^^A^D rj fc 5 o%7j<?gj&3. 2g£ 
1 B$jaf£ % 1 3 3 3 P a (10m 

mHg) icmutc. sett, iB$m«#ofcst 
oi£fi*nmcmoii&r$mftzmmutc 0 com* 

X. ^Ltc^Vt-Jimm^>y^J>{/LXX7ii^ 
^a€r#J3£L. i^v§l#20 00 0a±r^^ 

[0039] n en/c* >; *-A»m©ikffcjfttt 1 1 1 

•C, *'7^R»iag: 6 0'C, S^^a (Mn) : 



(10) ftfflW- 1 1 - 1 8 9 6 4 6 

IS 

2 5 0 0. mMW-fyft+M (Mw) : 4 1 8 0 0, te<£ 
^Mw/Mn : 16. 7T£>ofc. HIT. C<D#V*- 

T, ( 1 ) - ( 6 ) 3CO{@^^fc<b C 5, ( 1 ) 

srtt 1400, ( 2 ) ^ri* 1 . o o , ( 3 ) sen* 

0, (4)iCT(-i0. 2 3, *JiCK (6) SGTttO. 0 
2 6 £ft@£ft, § ( 1 ) - (6 ) S:*9jS-r 
tC o TO £ C £ aPfgsS $ txtc. 

[0040] (mm3) soiW2cc*st>T, mn<om 

10 mm*. ^'J^^Pfl/y- (1, 1) -2, 2- 
t'X (4-h FP^y7a^) 7D;0^ 1 0 5 5. 
2g fc fc&7k:7£;UK*7 8 4. 8 g, tyl/>l:460 
g, t'X7xy-JbA^2 66 1. 6 g, fc^h77 
x/-;l.ASI«x^^iM3 2 9 0. 4 g tc^x. 

tc. &bHtc#V*-)Vffin%<Dmt£A*l 17U #5 
Xfs^Sg : 6 2 *C, (Mn ) : 2 6 7 

0, liW^I (Mw) : 6 8 5 0 0, **<fcCXMw 
/Mn : 2 5. 7X^>^tc 0 U *-il/«|g 

20 ^rP-3it^ 0 ccr, S-ftiA^H^tcoor. S5I5 
(1 ) - (6) jZcomz^iisbtc t C . (DSCTtil 
2 7 0 0, ( 2 ) irST-'U: 1.08, ( 3 ) SCr» 0 , 
(4)5£Ti*0. 2 3, fcJ:^ (6)STO0. 02 6 
iltirSft, g. ( 1 ) - (6) a;€:SISrS*>©i«Co 

[0041] («ss«4 ) as»t, 

□, fccfcomS^iP^, §§?:Ii/c§I5 0 0ml© 

^ttifll(H#fb^ (*) m, x^$^RU0P, x 
30 rK+5>^g: 1 8 7 (g/eq) ) 1 22. lg 4 t'X 
7*^-JUAHHJBx#*2x«|Bi (H#fb^ (ft) 
x^>^R309 4 x^^i: 26 30 (g/e 
q) ) 3 0. Og, t77xy-M7 8. 9g, ^ »; 
**isy'u fb> ( 1 , 2 ) - 2 , 2 - t*X (4-tF 
0^>7x^) ?*P^-> (H#ffc^ (1*) I?, KB- 
280, OHi:291KOHmg/g) 60. Og, 
fe/k? £;l^9. 0 &4d«fcC/+^U>3 0 &£{±jA^ 
lffISTt#^^lteL, rtas o°cr^-cc^? 

40 A7k*gffi 1 - 3ml *mi)U btc 0 1 5 0 "C"C 1 B^PalS/^ 
&ULXft&tfl 8 O'CCCiiJjtLfciC^T, +f> 
U>©i£Ei*?8£BajSU ftO. 5B$ra^^T133 3 

PairjjEUc. "Meet, mrwi/di .^^s 

ECCKL, S6«CSJ£afl[* 1 8 0*CCGfiJ#U&#6 7 
£U x^>SI^2 0 0 0 0 (g/^a)«±T'* 

[0 04 2] %htltc# y *-iU«K©ft^fc*tt 1 1 8 
50 -C, ^Xli^fiS: 5 7-C. (Mn) : 
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2 7 0 0, m&¥-ti3fr*m. (Mw) : 4 5 0 0 0, *$ «fc 
J>'Mw/Mn : 16. 7T*o/c. J^T, CO^'J^- 

^*«l*P-4ic^. ccr, *ttii*JK**ccoii 

"C me ( 1) ~ (6) a©ffl*SW)fc4c5, ( 1 ) 

scr»i5oo, (2) sen* l.o, (3) sen* 

0. 10, (4)5$ni0. 2 0, te<£tf (6) SCTii 
0. 0 3ift#^n, ( 1 ) - (6) K«rSIJS-r-2»fe 

[0 04 3 ] (tt«« 1 ) gtttSK. flfltfh g*»A 

)l7~?Xa(,c x VJ^)\sT\sV $ U- b 4 5 0. lg, 
^^Uy^b- h 1 3. ^Pt'l/y^Jn-jb 
40 0g 4 ^^^.^MIO. 18g£{±jA<&, 17 
0*CCCJ?SL/c o j* % S - )\s<Dm£frm%* tiTc&, 
2 0 0 # C"C^£-/-;H 60 g£S£U 

£2 1 O'C, Eft^rl 3 3 3Patce^7*Ofl/>^y 

n-^*956L«c3W6, isttmit&&& $ vmmmi> 

tc 0 2e>fc:, *s*:7£;bKl 7. 2g*WJDa, 
3 B$raSfB*?f t » , £J& L tcffiftZ *7^^3^e>ffi0Ui 
b/c »6*ifc#"J x^^^»JBO«c{t*tt 1 2 1 'C, 
H^XKMmBL : 6 8 °C, (Mn) : 3 3 

0 0 , IlW^i (Mw) : 7 8 0 0, Mw/M 
n : 2. 4T'&ofc 0 

[0 04 4] JW«ir»e>nfc#y*- 

frffiSn (P~ 1 ) 180g, *-#>^7 ? * 
3* (ft) SL MA —10 0) 1 2 sr. tf'J 7*nt'b>'7 

(ft) t'X3-;b6 6 OP) 4 g* 



(ID «fH¥ 1 1 - 1 8 9 6 4 6 
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*fcct^t"P>^^TRH (ffi±Sffr^ (ft) H) 

n ^aoo. 4 w t %<b&sai^-cK*tts/';/7 (b 

$rxn^ (ft) « % R9 7 2) *ifr&U -^>>^ 

iU5*tf--rt-c2ia, 3 0 8maB*i/, *^3»fflh^ 

-£f#/c 0 CCDm^Affl h^-Oit^n ^^>^1*CD 
10 Ifffi^tfo/Co ^/c?#6n/cmT-^Kffi bi--5 g 

+ (W-mm :60-100ym)95g 

[0 04 5 ] (jBfi«e~8) ft«cc*t*r % 

;HtfJI ( P - 1 ) ©ft*>9 fc:, ** 'J *-jM»«I ( P - 
2) 180g (*S6C?!I6) , ^y*-^fl|(P-3) 
180g (*JS6W7) , *fctt#y*--rt/»II| <P- 

4) mmms) *^u^n®.mi>tcwnt, mtms 

[0 04 6] (J±*3092) #»;*-JH«IH (P- 1) <D 

£H 1 Cc^To 
[0 04 7] 





^^J5 


mum 6 


m$&M7 


fU£#J8 


\mm2 




A 


A 


A 


B 


A 


«ffi5©MBJ* CC) 
hlllHUe 

ec) 


12 5 
16 5 


12 0 
15 5 


13 0 
16 5 


12 5 
15 5 


13 5 
15 5 



[004 8] (*35SW9) tr^^*y-Jl/AOfieffl** 40 
10 3. 7g, t:X7*y-;UAS«ttx#*2x»||co 

D«c3SiBx#*'>»/ll (=#{b^ (ft) « % f^-=er 

VG-3 10 1, xsP*^* : 2 1 0 g/e q) 60 

[0 04 9] fS6n/c#y*-;Ufifflgcr>tt{fc*ttl 1 8 
*C, ^7XK8iag: 6 5 B C, g^^T* (Mn) : 
2 6 2 0, JULVtitfrf-m (Mw) : 44 546, MM 
W-tyftJ-m (Mw) £«WSfl^« (Mn) <D£b (Mw 50 



/Mn) iil7t$)o/c 0 CCT', Sf±&#JgH4«:o<,> 
r, 8515(3), (4), (6), (7)fciC/(8) 
^(DfB^^d6/c t C 5 , ( 3 ) SCTtt 0 , (4) SittJ 
0. 15, (6)5Cn*0. 2 0, (7) 8 
0, *>\fctf (8) STttl. 0iff#$n, #S*»IJE 

[0050] s^n/c^y *-JK»re*ffl(r»r. 
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: 1 3 0 °C 

:* 7 -te * F Htefflfi : 15 5°C 
[0 05 1] 



02) 1* 1 1 - 1 8 9 6 4 6 
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